
COMMENTS AND OPINIONS

Ivermectin: A Few Caveats Are Warranted
Before Initiating Therapy for Scabies

W e read with interest the excellent article by
Chouela et al1 and the insightful editorial by
del Giudice and Marty2 concerning ivermec-

tin therapy for scabies in a recent issue of the ARCHIVES.
We would like to offer additional comments concerning
dosage, the safety of ivermectin therapy with respect to
neurotoxic effects, and concern for developing resis-
tance.

Ivermectin Dosage. As alluded to by Chouela et al,1 a
single 200-mg/kg dose of ivermectin is not always suc-
cessful in the treatment of scabies. In Toledo, Ohio, we
have increased our dosage to 250 mg/kg,3 since we were
achieving only 80% success rates with 200 mg/kg. A col-
league is presently treating patients with 400 mg/kg. From
veterinary literature, different animals require this higher
dosage with ivermectin therapy.

In agreement with both authors, a second 200-
mg/kg oral dose of ivermectin 1 week after initial treat-
ment is a more reliable treatment option. This schedul-
ing is identical to that for the treatment of head lice with
this oral drug.4,5 Inasmuch as (1) scabietic mites feed by
ingesting intracellular fluids within the epidermis, (2) their
eggs hatch every 8 to 10 days, and (3) the serum half-
life of ivermectin is 16 hours, one can assume that the
second dose of ivermectin is needed to eradicate newly
hatched scabietic nymphs.

Safety of Ivermectin. To assess potential adverse effects
of this insecticide, a short discussion of its mechanism
of action is required. Ivermectin works by binding se-
lectively to specific receptors of neurotransmitters that
function in the peripheral motor synapses of inverte-
brates, but these same neurotransmitters exist in brains
of mammals. Specifically, ivermectin blocks chemical
transmission across the nerve synapses that use glutamate-
gated anion channels or g-aminobutyric acid–gated chlo-
ride channels. They do not affect synapses gated by other
transmitter substances, such as acetylcholine, norepi-
nephrine, and serotonin. In humans (unlike inverte-
brates), g-aminobutyric acid and glutamate do not af-
fect peripheral motor function. This is the reason
invertebrates are selectively paralyzed by the drug.

Nevertheless, these 2 neurotransmitters are found
elsewhere in the central nervous system of mammals.
g-Aminobutyric acid is a neurotransmitter in the spinal

cord and brain, and glutamate is a neurotransmitter in
many sensory pathways and in the cortex. Basically, iver-
mectin can only be toxic to mammals if the drug passes
across the blood-brain barrier into the spinal cord, mid-
brain, or cerebrum. Such a scenario could result from
higher unbound plasma ivermectin concentration, a more
permeable blood-brain barrier, suboptimal functioning
of P-glycoproteins, or a specific blood-brain transport
mechanism for ivermectin. The package insert only re-
assures us somewhat by stating that “ivermectin does not
readily cross the blood-brain barrier in humans.”

In short, ivermectin therapy should not be admin-
istered to children under 15 kg, and caution should be
used when treating pregnant women or mothers who are
breastfeeding. From veterinary literature, it has been sub-
stantiated that the blood-brain barrier may be deficient
in young mammals. This allows ivermectin to enter the
central nervous system, causing adverse effects, includ-
ing depression, tremors, ataxia, coma, and breathing dif-
ficulties. Additionally, at very high dosages, treatment with
ivermectin has caused embryotoxicity in animals.6 Al-
though the drug has been used outside the United States
by millions of people, including pregnant women and
mothers who are breastfeeding, to treat onchocerciasis
with no major sequelae,7-9 one should still be cautious
until further studies are completed.

Ivermectin Therapy Resistance. As alluded to in the ar-
ticle by del Guidice and Marty,2 resistance to ivermectin
therapy has already been documented in horses, sheep,
and goats after almost 20 years of extensive use.10,11 Two
mechanisms of resistance are known. First, resistance can
be achieved via alteration of P-glycoprotein, which is a
membrane protein that actively transports ivermectin
across cell membranes.12 Second, alterations of the chlo-
ride channel receptor may decrease the organism’s re-
sponsiveness to ivermectin therapy. Of note, no resis-
tance has been reported in humans.
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Ivermectin for Scabies

I applaud the efforts of Chouela et al1 in confirming
the efficacy and safety of ivermectin for treating hu-
man scabies. Scabies can be difficult to diagnose and

the regulations of the Clinical Laboratory Improvement
Amendments of 19982 have severely hampered the der-
matologist from making bedside diagnoses in nursing
home patients. The sequelae of missed diagnoses of sca-
bies in nursing home patients in the memory loss unit,
where I consult, recently resulted in costs of $15 000 for
cleaning and medications. Easily administered and safe
oral treatments are welcome for the persistent and po-
tentially serious problem of scabies and the subsequent
costs. I agree with Chouela et al1 that further studies are
necessary to confirm the long-term safety and efficacy of
ivermectin for the treatment of scabies, especially among
immunosuppressed and pediatric patients.

Topical preparations containing permethrin and lin-
dane, while effective and safe, lack the ideal character-
istics for treating scabies in an institutional setting, such
as a nursing home, for several reasons. First, even the best
nursing homes are frequently understaffed, and current
therapies greatly strain the limited nursing time. Sec-
ond, applying creams to the entire body of a patient is
difficult in nursing home populations because patients
are frequently confused, hostile, and combative. For ex-
ample, the phenomenon of sundowning experienced by
patients with dementia makes the usual overnight topi-
cal application of these products a hazardous experi-
ence. Third, nursing home patients frequently have con-
ditions, such as contractures, spasticity, and rigidity, that
make applying topical products to the entire body a tax-
ing, if not impossible, task. Finally, as pointed out in the
editorial by del Giudice,3 treatment-related dermatitis can
be difficult to distinguish from persistent scabies.

Based on current data, ivermectin appears to be the
best available, first-line treatment for cases of scabies in
adult nursing homes and institutions. The manufac-
turer (Merck, West Point, Pa) should work toward the
availability of the use of the drug as oral treatment for

patients with scabies. In addition, the US Food and Drug
Administration should work with pharmacological manu-
facturers to facilitate the approval of ivermectin and other
potential antiparasitic oral medications to fill this defi-
nite need.
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IgE Level and the Validation of the
Diagnostic Criteria for Atopic Dermatitis

O ne is perplexed that neither the article titled
“Validation of the Diagnostic Criteria for Atopic
Dermatitis” by Firooz et al1 nor the accompa-

nying editorial titled “Diagnostic Criteria for Atopic Der-
matitis: Where Do We Go From Here?” by Williams2 ad-
dress an elevated IgE level as a diagnostic criterion for
atopic dermatitis. To quote John Hanifin, MD, an inter-
nationally renowned expert on atopic dermatitis, “Nu-
merous studies have established the fact that serum IgE
levels are elevated in most patients with atopic derma-
titis, and that the degree of elevation tends to parallel the
extent and severity of the disease in most instances.”3 All
criteria mentioned are observer-dependent; therefore, at
least to some extent, dependent on individual interpre-
tation, and thus potentially subjective. An accurately per-
formed test for an elevated IgE level has a sensitivity for
atopic dermatitis of approximately 80%, considerably
higher than the 69% of the criteria stated and, in theory,
should have a specificity of at least 96% of that criteria.4
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In reply

We thank Dr Fisher for his comment on our article.1 A raised
serum IgE level is one of several diagnostic criteria for atopic
dermatitis proposed by Dr Hanifin.2 Although it is a useful
diagnostic tool in some instances, it is an invasive and some-
what expensive test that is not available everywhere. So it
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is not commonly used in routine clinical practice, espe-
cially for children who constitute most of the patients with
atopic dermatitis. On the other hand, it cannot be used in
large-scale, population-based studies at all. The limita-
tions of this criterion as well as limitations of other of Hani-
fin’s criteria3 prompted Williams et al4-6 to develop a new
set of criteria for clinical diagnosis of atopic dermatitis that
were validated in our study.1
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Diagnostic Criteria for Atopic Dermatitis:
Consider the Context

I am writing in response to the May 1999 article1 and
editorial2 in the ARCHIVES about diagnostic criteria
for atopic dermatitis (AD). Having been one of the

first proponents of diagnostic criteria for AD, I feel a need
to make some clarifying comments before we are com-
pletely lost in muddy waters. Seeking some assurance that
different groups were studying the same disease, Dr Lo-
bitz and I first laid out diagnostic guidelines for AD in a
1977 article.3 The more well-known criteria evolved fur-
ther during an active discussion at the First Interna-
tional Symposium on Atopic Dermatitis in 1979.4 These
criteria were too complex for population-based screen-
ing, and Williams et al5 performed a service by deriving
a minimum set of discriminators for epidemiologic use.
The editorial by Williams2 is a good analysis of a prob-
lem that Firooz et al1 have uncovered. Until there is a pre-
cise laboratory marker, we are dependent on obviously
imprecise clinical criteria. We must constantly remem-
ber that these criteria are imprecise; no amount of math-
ematical, statistical manipulation or validation will make
them precise, and we should not be disheartened if a study
does not validate them.

The editorial is incorrect in suggesting that the lat-
est version of criteria6 is the acceptable one for research
studies. That abbreviated list of criteria, along with a simi-
lar list for childhood AD,7 was to simplify diagnosis in
the clinical practice setting. I would not consider either
of these to be satisfactory for a research study, although

it might have helped in the study of Firooz et al1 if M.N.K.
had followed such indicators for diagnosing AD. I have
to agree with Williams et al5 that the diagnosis of AD in
a non-itchy patient with no history of flexural eczema
raises concerns about the criterion standard.

Clearly, the article by Firooz et al1 requires us to re-
examine major AD criteria in the wider context of ra-
cial, cultural, and climatic factors, along with different
word meanings. As an example, even among English
speakers, the term flexural has been reinterpreted and ex-
panded from our description—limited to antecubital and
popliteals—to now include neck and facial areas.5 We all
must guard against working in cultural isolation, and I
am glad that both of these reports have reminded us to
proceed cautiously and communicate widely.
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VIGNETTES

Melanoma Arising in Burn Scars: Report of
3 Observations and a Literature Review

M alignant melanoma (MM) arising in burn scars
is rarer than the classic form, with only about
22 cases reported in the literature.1 We re-

port 3 new cases and the results of a literature review fo-
cusing on the promoting factors of this particular ma-
lignant transformation.

Observations. Three female patients, aged 57, 65, and
75 years, respectively, consulted us for tumoral lesions
(2 thoracic and 1 abdominal) arising in scars from burns
incurred 47, 59, and 70 years previously (Figure 1). The
histologic diagnosis for the 2 younger patients was MM
of nodular type 2 (Figure 2)and for the oldest patient,
superficial spreading melanoma. After only surgical treat-
ment, 2 patients remained alive and without disease af-
ter 45 and 54 months of follow-up, respectively; 1 died
of metastatic disease 11 months after diagnosis.
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Comment. Malignant transformation of burn scars is an
exceptional event, occurring in only 2% of cases but lead-
ing to carcinomatous lesions in most of these cases.1,2 Ma-
lignant melanoma occurrence is exceptional, and since
the first case cited by Giblin et al2 in 1965, there have
been only 22 cases in the literature, only 4 of which have
been mentioned here.1,3,4,5 In our institution, of the 2134
skin cancers diagnosed over a 21-year period (1975-
1995), 50 occurred in burn scars, 47 were spinocellular
carcinomas, and 3 were malignant melanomas. The fre-
quency of scar melanoma (3/142 [2.1%]) is similar to that
of scar carcinomas (47/1992 [2.36%]). From our litera-
ture review, we found the mean age at MM occurrence
to be 51.6 years (65.6 years for our patients), with male
predominance (but all of our patients were women). Mean
age at the time the burn was incurred was younger than

10 years (more than 50% in the literature) in all of our
patients.

The mean latency period between the burn and MM
diagnosis was 58 years for our 3 patients but 37.5 years
in the literature. Malignant melanoma reported in the lit-
erature occurred mostly in the limbs (lower, 39%; up-
per, 33%), the most frequent burn site, but in our cases
all the lesions occurred in the thoracoabdominal area. The
mean size of the MMs was approximately 20 mm but with
high variability (3-110 mm), which may be explained by
the delay in diagnosis or by the lesion being located in
an old, pigmented, polychromatic area. The lesion was
frequently nodular and ulcerated with a high Clark level
and a depth greater than 1.5 mm.

The cause of this secondary MM remains unclear,
and many hypotheses have been proposed. Malignant
melanoma in burn scars frequently occurs in covered
areas protected from sunlight, which suggests that
malignant transformations arise from the frequent
trauma and/or ulcerations in the limbs and articular
zones of the thin and fragile burned skin due to the
hypovascularization induced by the dense cicatricial
fibrosis.1,5 Repeated and constant irritation of cicatricial
areas leads to multiple skin reparations and eventually
promotes malignant transformation.1 Toxin liberation
by cicatricial cells after autoheterolysis has been sug-
gested.1 Another hypothesis is that hypovasculariza-
tion and lymphatic vessel depletion transform the
burned area in an immunodeficient and immunologi-
cally isolated zone by the fibrotic scar.2 Cellular prolif-
eration then occurs outside the control of the immu-
nocompetent system. In the literature, we found 7
cases of spinocellular carcinoma associated with the
MM.1 This association is another argument for the
inducer role of burns in the occurrence of malignancy.
The rarity of MM compared with other carcinomas
may be explained by the rarity of melanocytes in
burned skin.

The treatment of secondary MM is surgical, if pos-
sible, as for classic melanoma. We used this approach for
2 of our 3 patients and achieved a safe surgical resec-
tion; both patients are alive without disease 45 and 54
months, respectively, after surgery. Skin grafts are not
protective against malignant transformation, as we saw
for 4 of the 18 grafted cases reported in the literature.
The natural history of secondary MM is quite different
from that of classic melanoma, with a frequent regional
evolution probably due to the limiting role of the fi-
brotic barrier that blocks tumor spread.

Jerbi Ghazi, MD
Institut Salah Azaı̈z
Boulevard du 9 Avril, Bab Saadoun
Tunis, Tunisia
(e-mail: hamouda.boussen@rns.tn)

Boussen Hamouda, MD
Gamoudi Amor, MD
Ennaifer-Jerbi Emna, MD
Karboul Samira, MD
Ben Osman Amel, MD
Rahal Khaled, MD
Tunis

Figure 1. Nodular pigmented lesion in a thoracic cheloid scar with mammary
hypoplasia.

Figure 2. Malignant melanocytic proliferation infiltrating a densely fibrous
cicatricial dermis (hematoxylin-eosin stain, original magnification 3100).
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Melanoma Incidence by Body Site:
Effects of Birth-Cohort Adjustment

T raditionally,melanomaagecurvesbyhistologictype
vary; coding of histologic site has not been consis-
tent. However, histologic sites tend to correspond

tothebodysiteofthemelanoma.Superficialspreadingmela-
noma, common on the upper back or the female leg, oc-
curs in the fourth and fifth decades of life.1,2 Nodular mela-
noma,commononthe trunk, isusually reported in the fifth
or sixthdecadeof life.1,2 Lentigomalignamelanomaoccurs
most often on the head and is most commonly diagnosed
in the seventh decade of life.1,2 Superficial spreading mela-
nomaaccounts forabout70%ofmelanomas,whereasnodu-
larand lentigomalignamelanomasaccount for10%to15%
and 5% of melanomas, respectively.2 Overall, melanomas
of the trunk,arms,and legsaregenerally superficial spread-
ingmelanomasandsomenodularmelanomas,whilemela-
nomas of the head are lentigo maligna melanomas. In an
attempt to understand how types of melanoma vary with
age, the crude and birth-cohort adjusted melanoma inci-
dence rates were examined by body site.

Methods. Incident cases of invasive malignant mela-
noma among white patients aged 20 to 84 years were
obtained from the Surveillance, Epidemiology, and
End Results program, Bethesda, Md, for the years
1973 through 1994.3 Cases ascertained from autopsies
only or death certificates only were excluded, leaving
43 806 incident cases. Incidence curves by age were
computed, adjusted for birth-cohort effects by includ-
ing 5-year birth-cohort categories (1895-1899 to 1960-
1964) in the regression model separately by sex and
body site.4 The rate ratios for each age group were
multiplied by the observed incidence rates for the 30-
to 34-year-old reference group.

Results. The crude and birth-cohort adjusted age-
specific rates of melanoma of the head and trunk are
shown in Figure 1 and Figure 2. The crude rates for
melanoma of the head (Figure 1) increase with increas-
ing age. For melanoma of the trunk (Figure 2), crude rates
increase to ages 55 to 59 years, and then seem to level
off. Similarly, for melanoma of the arm, crude rates in-
crease to age 70 years, and then seem to level off. Among
women, crude rates of melanoma of the leg increase un-
til about ages 55 to 59 years before leveling off or de-
creasing. For men, melanoma of the leg continues to in-
crease past age 80 years. The adjusted rates for persons
aged 50 years and older are all higher than the crude rates.
For each body site, the age-specific incidence rates steadily

increase with age through ages 80 to 84 years after ad-
justment for birth-cohort effects. The slopes of the ad-
justed rates are steeper than the crude rates.

Comment. The birth-cohort adjusted rates sharply in-
crease with age for melanoma of the head and trunk and
do not level off in the older age groups as the crude and
traditional reported rates have.1,2 This suggests sharp in-
creases with age for superficial spreading melanoma and
lentigo maligna melanoma. Because the birth years for in-
dividuals aged 30 to 34 years during data collection (1973-
1994) range from 1939 to 1964, the rates can be inter-
preted as the estimated age-specific rates of melanoma as
the Baby-Boomer generation (born 1946-1965) ages. These
rates will continue to increase as earlier cohorts age.

Leslie K. Dennis, PhD, MS
Department of Epidemiology
College of Public Health
2800 Steindler Bldg
University of Iowa
Iowa City, IA 52245
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Figure 1. Crude and adjusted (for birth cohort) age-specific incidence (per
100 000 population) of melanoma of the head for men and women. Data are
based on 1973 to 1994 Surveillance, Epidemiology, and End Results
Program data adjusted for birth-cohort effects.
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Figure 2. Crude and adjusted (for birth cohort) age-specific incidence (per
100 000 population) of melanoma of the trunk for men and women. Data are
based on 1973 to 1994 Surveillance, Epidemiology, and End Results
Program data adjusted for birth-cohort effects.
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Clinical Characteristics of 20 Italian
Melanoma-Prone Families

T he incidence and mortality rates of cutaneous ma-
lignant melanoma (CMM) are dramatically in-
creasing worldwide,1 particularly in Europe.2

About 10% of CMM cases arise in a familial setting, where
there are at least 2 CMM cases in first-degree relatives
(melanoma-prone families).3 Most data on familial
melanoma derive from countries where fair skin type
predominates. Herein, we present clinical data on 20
melanoma-prone kindreds with mainly dark complexion.

Patients and Methods. Twenty melanoma-prone kin-
dreds were identified at Bufalini Hospital, Cesena, Italy,
with review board approval. Each subject signed an in-
formed consent. Clinical examination and evaluation of
skin, eye, and hair color of family members were per-
formed by 1 dermatologist (D.C.). The most atypical (dys-
plastic) nevi were counted and photographed; the backs
of the subjects were also photographed to allow a nevus
count. To be defined as dysplastic, a nevus had to be 5
mm or larger in greatest dimension and predominantly
flat and have at least 2 of the following criteria: variable
pigmentation, indistinct borders, and irregular outline.4

Tumor slides and pathological reports were collected in
all cases, and 70% of the diagnoses were histologically
reviewed by an expert pathologist (W.H.C.).

Results. Fifteen families had 2 or 3 first-degree relatives
with CMM; the rest had second-or third-degree rela-
tives with CMM. A total of 135 subjects were examined.
Most subjects, including those with CMM and those with
dysplastic nevi (DN), had dark skin, hair, and eye color
(Table 1). Melanoma was present in 46 subjects. The
median age at first melanoma diagnosis was 46.5 years
(range, 15-80 years), with a mean difference between older
and younger generations of 29 years. Body site distribu-
tion of melanomas varied by sex, with the most fre-
quent sites being the lower limbs in females (n = 15 [51%])
and the upper part of the trunk in males (n = 12 [63%]).
Most melanomas were superficial spreading (78%); 18%
were nodular. The relatively high number of nodular mela-
nomas may reflect a late diagnosis of superficial spread-
ing melanoma. The tumor thickness of nodular melano-
mas ranged from 2.8 to 10 mm, with greater thickness
in males. Five subjects had multiple primary melano-
mas, with age at diagnosis ranging from 15 to 58 years;

tumor thickness ranged from 0.30 mm (Clark level II)
to 0.70 mm (Clark level III).

Seventeen families had at least 1 member with DN.
Absence of DN in members of 3 families suggests the pos-
sibility of multiple pathways of tumor progression for
CMM and DN. The distribution of DN did not vary by
sex, skin color, or skin type. The number of DN in fam-
ily members was associated with their total number of
nevi, irrespective of melanoma status (Table 2), as in
the general Italian population.5 In a comparison be-
tween subjects with and without DN, about 57% sub-
jects without melanoma and without DN had 10 or fewer
nevi on their backs, compared with 70% of subjects with-
out melanoma but with DN who had 30 or more nevi.
An even stronger association was observed in mela-
noma cases, although it was based on small numbers: 75%
of CMM cases without DN had 10 or fewer nevi, while
80% of cases with DN had 30 or more nevi. As ex-
pected,4 both total number of nevi and number of DN
were higher in melanoma cases.

Table 1. Family Members by Skin, Eye, and Hair Color
and Disease Status*

No. (%)

Unaffected DN CMM

Skin color
Pale/fair 17 (28) 15 (44) 10 (43)
Medium dark 38 (62) 19 (56) 11 (48)
Very dark 6 (10) 0 2 (9)

Eye color
Black/dark brown 30 (49) 12 (35) 10 (43)
Light brown 12 (20) 7 (21) 2 (10)
Light blue 12 (20) 9 (26) 10 (43)
Gray/green 7 (11) 6 (18) 1 (4)

Hair color
Black/dark brown 40 (66) 18 (53) 14 (61)
Light brown 17 (28) 12 (35) 6 (26)
Blonde 2 (3) 2 (6) 3 (13)
Red 2 (3) 2 (6) 0

*Total number of subjects examined, 128. DN indicates dyplastic nevi;
CMM, cutaneous malignant melanoma. Ten subjects had indeterminate
DN status because of age and were excluded from the analysis.

Table 2. Unaffected Family Members and CMM Cases
by Total No. of Nevi and DN*

DN

Total Nevi, No. (%)†

,10 10-30 .30

Unaffected Members
0 22 (85) 13 (65) 2 (6)

#5 2 (8) 1 (5) 7 (21)
.5 2 (8) 6 (30) 24 (73)

CMM Cases
0 3 (60) 1 (50) 0

#5 1 (20) 0 2 (17)
.5 1 (20) 1 (50) 10 (83)

*CMM indicates cutaneous malignant melanoma; DN, dysplastic nevi.
Subjects for whom data were missing and subjects with indeterminate
DN status because of age were excluded from the analysis.

†Nevi counted on the backs of the subjects.
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Several nonmelanoma tumors were reported in the
families. Gastrointestinal tract cancers were the most fre-
quent, with 11 cases among males and 4 cases among fe-
males. No pancreatic tumors were reported. Seven pa-
tients with melanoma also had nonmelanoma tumors,
without a significant excess of a particular tumor type.

In conclusion, the clinical characteristics in these
Italian families are generally similar to those seen in fair-
skinned populations, except for a higher proportion of
nodular melanomas. These families would benefit from
enhanced screening procedures and public education pro-
grams, which would identify lesions at an early stage and
reduce the number of melanomas and other tumors.
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Temporary Hair Loss Simulating Alopecia
Areata After Endovascular Surgery
of Cerebral Arteriovenous Malformations:
A Report of 3 Cases

T here is further evidence of possible adverse ef-
fects to the skin of prolonged fluoroscopic im-
aging procedures in a report of 4 cases of chronic

radiodermatitis due to irradiation during coronary an-

giography.1-2 Intraoperative fluoroscopic imaging is
also widely used during endovascular surgery of cere-
bral arteriovenous malformations. This is associated
with a considerable risk of injury from irradiation,
especially with prolonged or multiple procedures.3

We describe here 3 patients who developed tempo-
rary alopecia after fluoroscopic imaging–guided endo-
vascular embolization or surgery for arteriovenous mal-
formations of the brain. Owing to selective involvement
of the temporo-occipital area along the scalp margins,
all of these patients were initially diagnosed as having
ophiasis.

Report of Cases. Case 1. A 30-year-old woman was re-
ferred to us for alopecia areata in January 1999, with the
diagnosis of stress-induced ophiasis. Results of the clini-
cal examination revealed a 13 3 4-cm oval patch of al-
most total hair loss on the left temporoparietal region
(Figure 1).

The scalp was normal, and exclamation-mark hairs
were not visible. Hair loss had suddenly appeared 2 weeks
before our examination and had remained quite stable.
Results of the pull test were normal both around the patch
and in the contralateral scalp. There was no family his-
tory of alopecia areata. Findings of the medical history
revealed that in December 1998, the patient had under-
gone fluoroscopically guided superselective emboliza-
tion of a left temporo-occipital arteriovenous malforma-
tion. x-Ray radiation–induced temporary epilation was
diagnosed. No treatment was prescribed. Results of clini-
cal examination 1 month after our first examination re-
vealed homogeneous hair regrowth, although the color
of the regrowing hair was lighter than that of the sur-
rounding hair.

Case 2. A 44-year-old woman presented in Febru-
ary 1996 with a 1-week history of a bald patch along the
occipital margin. The patient’s dermatologist had diag-
nosed alopecia areata and referred the patient to us for
topical immunotherapy. Results of the pull test were ab-
normal both in the occipital and temporal scalp with ex-
traction of 5 to 7 hairs. Microscopic examination of the
hairs showed the presence of dystrophic hair roots. The
medical history revealed that on January 1996, she had
undergone superselective angiography for surgical re-
moval of an arteriovenous malformation of the commu-

Figure 1. Case 1. Large area of almost total alopecia in the temporoparietal
region of the scalp.
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nicant anterior artery of the brain. Spontaneous re-
growth occurred 6 weeks after examination.

Case 3. A 35-year-old woman was diagnosed for su-
praclinoid aneurysms of both internal carotid arteries in
July 1998. In December 1998, she underwent surgical dis-
section of the right aneurysm with the endovascular bal-
loon catheter technique under intraoperative angiogra-
phy. In January 1999, she developed diffuse alopecia along
the parietal and occipital hairline bilaterally. She was di-
agnosed as having ophiasis and treated with intrale-
sional steroid injections at another institution. She first
consulted us in February 1999 when the alopecic area
showed diffuse regrowth of 1-cm-long hair. On April 1,
1999, she underwent another neurosurgical procedure
in which the same technique was used for dissection of
the left supraclinoid aneurysm. She again experienced dif-
fuse hair loss on the parietal and occipital scalp 2 weeks
later. At this time results of the clinical examination re-
vealed diffuse alopecia with an ophiasis pattern
(Figure 2). Exclamation-mark hairs were not present.
Results of the pull test from the surrounding scalp were
abnormal, with extraction of numerous dystrophic hair
roots. Hair regrowth started after 2 weeks without any
treatment.

Comment. Temporary epilation is a well-known effect
of irradiation that typically occurs after a single short-
term exposure to 300 to 600 Gy of irradiation. Epilation
is generally permanent after doses of about 700 Gy. Ir-
radiation-induced epilation depends on the high suscep-
tibility of anagen follicles to radiation. Loss of dystro-
phic hairs (anagen effluvium) due to acute damage to
actively dividing matrix cells of anagen follicles is fol-
lowed by telogen shedding due to premature catagen en-
try of follicles in late anagen subphases at the time of dam-
age. Complete hair regrowth generally occurs 2 to 4
months after irradiation.4

Although irradiation-induced temporary epilation
is well known to dermatologists because of the use of ra-
diotherapy for the treatment of tinea capitis,5-6 the ma-
jor dermatological and hair textbooks do not mention the
occurrence of localized reversible alopecia after neuro-
radiologically guided surgical procedures. In all of our
patients, irradiation-induced epilation had been misdi-
agnosed as alopecia areata by a dermatologist, and one

patient had been unnecessarily treated with intrale-
sional steroid injections. The differential diagnosis of alo-
pecia areata may be difficult because the bald patch is de-
void of inflammatory signs, and hair loss is characterized
by dystrophic hairs. The location of the bald patches along
the scalp margins with an ophiasis pattern occurs be-
cause this scalp region receives the highest doses of ra-
diation therapy during fluoroscopy.7 This, together with
the lighter color of the regrowing hair, may also lead to
a wrong diagnosis of alopecia areata. The history of neu-
rosurgery was interpreted in our patients as a stressful
event that triggered the onset of alopecia areata rather
than a possible source of radiation exposure.

Neuroradiologists are aware of this common se-
quela of diagnostic and therapeutic imaging proce-
dures, which often require prolonged exposure of pa-
tients to radiation.7 While there is only a single report of
this adverse effect in the dermatological literature,8 der-
matologists should keep in mind this transitory adverse
effect of fluoroscopic imaging, since therapeutical appli-
cations of interventional neuroradiology are rapidly in-
creasing.
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The Spectrum of Cutaneous Eruptions
in 22 Patients With Isolated Serological
Evidence of Infection by Parvovirus B19

I t is widely known that human parvovirus B19 (B19)
can cause a number of dermatological1-4 and sys-
temic problems.5 Erythema infectiosum1 and papu-

lar-purpuric “gloves and socks” syndrome2 commonly oc-
cur in B19-infected patients as dermatological features.
In the present study, we report the clinical features of
22 adult patients with IgM antibodies positive to B19.
Eight cases revealed reticular erythema. Maculopapular
eruptions similar to rubella occurred in 7 other cases. Pe-

Figure 2. Case 3. Relapse of alopecia with ophiasis pattern after further
neurosurgical procedure.
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techiae and purpura not limited to the gloves and socks
lesions occurred in the remaining 7 cases.

Patients. We studied the clinical features of 22 adult pa-
tients (1 man and 21 women), aged from 16 to 70 years
(mean [SD], 30.5 [12.4] years), with IgM antibodies posi-
tive to B19. All patients consulted our department be-
tween April and October 1998. IgM antibody titers to ru-
bella and measles were tested in 18 patients and all were
negative.

Results. General Condition. Nineteen of 22 patients had
a temperature between 37.3°C and 39.0°C for 3 to7 days.
Skin eruptions appeared after defervescence in 11 cases,
and 1 patient revealed eruption at the same time as the
fever. The fever continued after the eruptions appeared
in the remaining 7 cases. There were complaints of mul-
tiple arthralgias in 16 cases, general fatigue in 15 cases,
edema of the lower extremities in 6 cases, and swelling
of the fingers in 6 cases. Lymph node swelling of the neck
and retroauricular area occurred in 7 and 8 cases, re-
spectively. These symptoms disappeared within 2 weeks
after the first consultation.

Skin Eruption. Reticular erythema occurred in 8 cases,
which generally happens in erythema infectiosum. Macu-
lopapular eruptions similar to rubella occurred in 7 cases.
Petechiae and purpura occurred in 7 cases (Figure 1
and Figure 2), but there was no case in which the le-
sions were limited to the hands and feet; rather, the le-
sions erupted on the lower extremities in 2 cases, the lower

and upper extremities in 2 cases, the trunk in only 1 case,
and the trunk and all 4 extremities in 2 cases. There was
no mucosal involvement such as ulcer or plaque.

Antibody Titers to B19. IgM and IgG antibody titers
to B19 were determined by enzyme immunoassay. The
mean (SD) IgM antibody titer in the 22 patients was 9.11
(2.87). IgG antibody titers were determined in 13 cases
and all were positive for B19 (mean [SD], 5.39 [4.69]).
IgM titers examined after 2 months in 8 cases were all
negative.

Histological Findings. Histological findings of the skin
specimens from 2 patients with purpura showed lym-
phocyte infiltrates around the capillaries in the upper and
middle dermis and dilation of the lymph vessels in the
upper dermis, but no vasculitis. Results of direct immu-
nofluorescence studies showed negative staining with IgG,
IgA, IgM, and C3.

Comment. The cutaneous manifestations in 22 patients
with B19 IgM antibody can be classified into 3 types, each
including nearly one third of our patients: (1) typical ery-
thema infectiosum, (2) rubella-like maculopapular erup-
tions, and (3) purpuric eruptions. However, various erup-
tions such as erythema nodosum3 and polyarteritis nodosa4

other than these 3 types may appear in the viremic phase
of B19.
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Status of Residual Tumor in Patients
With Squamous Cell Carcinoma Referred
for Mohs Micrographic Surgery

W e have often observed that patients with a his-
tological diagnosis of skin cancer present for
definitive treatment without clinical evi-

dence of residual tumor. In the case of squamous cell car-
cinoma (SCC), there is a perceived need for more exten-
sive treatment given the small, but real, possibility of
metastasis. A second biopsy specimen can be obtained
to assess the presence of residual tumor, but this ap-
proach was proved unreliable.1 Based on tumor loca-
tion, these patients are often referred for Mohs micro-

Figure 1. Purpuric eruption on the breast and abdomen of a 34-year-old
woman with IgM antibody to human parvovirus B19.

Figure 2. Purpuric eruption on the popliteal skin of a 27-year-old woman
with IgM antibody to human parvovirus B19.
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graphic surgery (MMS). Because MMS involves
examination of the deep and lateral margins rather than
cross-sectional evaluation of the entire biopsy speci-
men, the status of actual residual tumor at the time of
surgery is often not known. We were surprised to find
that among patients with SCC who presented for MMS
with no clinical evidence of tumor, the vast majority
showed no histological evidence of residual tumor on
completely sectioned biopsy specimens.

Patients and Methods. During a 7-month period in 1997
and a 5-month period in 1998-1999, 1150 patients were
referred for MMS; of these, 139 had a histological diagno-
sis of SCC. Patients were examined on the day of surgery
(approximately 4-8 weeks following original biopsy speci-
men) and 34 of 139 patients without clinical evidence of
tumor were studied. Patients with clinical evidence of re-

sidual tumor, such as nodulation, induration, ulceration,
crusting, oozing, or tenderness, were excluded. The MMS
procedure was performed in the usual manner,2 with only
the outermost margin from the initial stage examined by
frozen section. Tissue specimen blocks were then fixed in
formalin, bisected, and serially sectioned to assess the pres-
ence of residual tumor. In all cases scar tissue was seen,
confirming that the excision included the original biopsy
site. For each case, the histological slides from the origi-
nal biopsy specimens were subsequently reviewed by a der-
matopathologist (E.J.G.).

Results. The study group consisted of 34 patients with a
histological diagnosis of SCC (Table). These patients were
referred by 23 different physicians. On review of the origi-
nal biopsy specimens, 4 were reclassified as SCC in situ (1)
or hypertrophic actinic keratosis (3). Histological review

Summary of Squamous Cell Carcinoma Tumors Examined in 34 Patients Who Underwent Mohs Micrographic Surgery*

Patient No./
Age, y/Sex† Tumor Site

Recurrent
Squamous Cell

Carcinoma
Scar

Size, cm

Biopsy Margins
Histological

Grade§
Nuclear
Atypia Inflammation

Pattern of
Tumor Growth

Residual
TumorBase, % Lateral‡

1/81/M Superior helix No 0.9 3 0.6 50-75 1 1 Moderate Mild Pushing borders No
2/79/M Preauricular No 1.0 3 0.8 50-75 1 3 Severe Moderate Single cells No
3/77/F Lower lip No 2.0 3 1.0 50-75 2 2 Moderate Moderate Detached islands No
4/72/M Midcheek Yes 0.9 3 0.5 25-50 1 1 Severe Mild Detached islands + First

stage\

5/56/M Inferior antihelix No 0.5 3 0.5 ,25 1 1 Mild Moderate Pushing borders No
6/44/M Superior helix No 0.6 3 0.4 ,25 0 2 Moderate Mild Pushing borders No
7/35/M Nasal tip No 0.6 3 0.5 ,25 0 1 Mild Moderate Pushing borders No
8/66/M Midhelix No 1.0 3 0.5 25-50 0 2 Severe Marked Pushing borders No
9/82/M Temple No 1.0 3 0.5 . . . . . . . . . . . . . . . . . . . . .

10/76/M Nasal sidewall No 0.5 3 0.4 . . . . . . . . . . . . . . . . . . . . .
11/59/F Temple No 0.7 3 0.6 ,25 0 1 Moderate Marked Pushing borders No
12/58/F Forehead No 0.6 3 0.4 50-75 0 1 Mild Moderate Pushing borders No
13/73/M Lower lip No 0.6 3 0.5 0 2 1 Moderate Marked Detached islands No
14/70/M Forehead No 1.3 3 0.8 . . . . . . . . . . . . . . . . . . . . .
15/58/M Forehead No 1.0 3 1.0 ,25 0 1 Moderate Marked Detached islands No
16/78/M Inferior helix No 0.4 3 0.3 .75 2 2 Moderate Marked Detached islands No
17/62/M Ear concha No 0.5 3 0.5 ,25 1 1 Moderate Moderate Pushing borders No
18/51/M Midcheek No 0.6 3 0.4 ,25 0 1 Mild Moderate Pushing borders No
19/43/F Forehead No 0.5 3 0.5 25-50 0 1 Moderate Moderate Pushing borders No
20/74/M Mandibular cheek No 0.8 3 0.3 25-50 1 1 Mild Marked Detached islands No
21/60/F Nasal tip No 0.5 3 0.4 .75 2 1 Mild Mild Pushing borders No
22/81/M Midcheek No 0.9 3 0.5 ,25 1 1 Mild Marked Pushing borders No
23/62/M Lateral cheek No 0.5 3 0.5 .75 0 1 Moderate Marked Detached islands No
24/58/M Forehead No 1.0 3 0.7 50-75 0 1 Mild Mild Detached islands No
25/77/M Nasal bridge No 0.9 3 0.8 . . . . . . . . . . . . . . . . . . . . .
26/52/F Dorsal foot No 0.9 3 0.4 ,25 0 2 Severe Moderate Pushing borders No
27/49/M Dorsal foot No 0.8 3 0.6 25-50 0 2 Moderate Mild Detached islands Yes
28/76/M Nasal ala No 0.3 3 0.3 25-50 0 2 Moderate Mild Detached islands + First

stage\

29/77/M Cheek No 0.7 3 0.5 .75 0 3 Moderate Moderate Pushing borders No
30/73/M Inferior helix No 0.3 3 0.3 .75 1 1 Moderate Mild Pushing borders No
31/54/M Cheek No 0.5 3 0.5 50-75 0 2 Moderate Mild Pushing borders No
32/51/M Cheek No 0.5 3 0.5 50-75 0 3 Moderate Mild Detached islands No
33/55/F Nasal tip No 0.5 3 0.4 .75 0 2 Moderate Mild Pushing borders No
34/81/M Cheek No 0.6 3 0.6 .75 1 1 Moderate Mild Detached islands No

*Shave biopsy specimens were obtained at initial examination of all lesions. The original slide of the biopsy specimen was examined for residual tumor in the
margins. Ellipses indicate not applicable.

†In patients 9,10, and 25, the tumors were reclassified as hypertrophic actinic keratosis. In patient 14, the tumor was reclassified as squamous cell carcinoma
in situ.

‡The presence of residual tumor in the lateral margins was classified as 0, no residual tumor; 1, residual tumor in 1 margin; and 2, residual tumor in both
margins. Squamous cell carcinoma in situ was considered residual tumor, but actinic keratosis was not.

§The histological grade was reported according to the Broders’ classification system,3 in which 1 indicates well-differentiated and 4, poorly differentiated.
\Tumor was present at first Mohs stage (layer).
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of the initial biopsy specimens demonstrated residual tu-
mor in at least 1 positive margin in each of the remaining
30 tumors: 17 in the lateral margins and 29 in the deep mar-
gins. Only patient 4 had a recurrent SCC in the midcheek
that had been treated by electrodesiccation and curettage.
This patient and patient 28 were the only 2 patients who
had residual tumors at the first Mohs stage. There was no
residual tumor in the biopsy specimens of patient 27 at the
first Mohs stage, but there was remaining SCC present
within the tissue from the first Mohs stage.

None of the other patients were found to have re-
sidual tumor on examination of each entire surgical speci-
men. Thus, 27 (90%) of the 30 patients with SCC and
histological margins with residual tumor in biopsy speci-
mens had no residual tumor. Of the 30 patients, 21 (70%)
of the tumors revealed moderate or severe nuclear atypia
and in 13 (43%) there were infiltrating (islands or single
cells) growth patterns. The histological grade using Brod-
ers’ classification3 for the 30 tumors was grade 1 for 18
tumors, grade 2 for 9 tumors, and grade 3 for 3 tumors.

Comment. The patient with a diagnosis of SCC in
whom the skin lesion appears to have resolved after
biopsy presents a common therapeutic dilemma. We
investigated the extent of residual SCC in a cohort of
these patients. We found that, of 30 patients, only 3
(10%) had microscopic evidence of residual tumor.
Although it is well establ ished for basal cel l
carcinomas4-8 that some incompletely removed primary
tumors do not clinically recur within 5 years, the same is
generally not accepted for SCCs. While SCCs that are
large, recurrent,or display aggressive growth require
definitive excision,7 these results suggest that there is a
subset of SCC that may not require significant therapy
after adequate biopsy of the tumor.

Our study did not determine the form of hemosta-
sis performed at the time of the original tumor biopsy.
Although it would be important in future studies to de-
termine if the method of hemostasis removed additional
tumor, the conclusions from our study do not depend
on the type of hemostasis but on the clinical appearance
of the biopsy site at the time of surgery.

Many physicians are understandably uncomfort-
able merely observing a patient with SCC for fear of pos-
sible recurrence or metastasis if there is residual micro-
scopic tumor. Our findings suggest that such concern may
be excessive in certain circumstances. Observation may
be appropriate for some primary SCCs that appear clini-
cally to have resolved 1 to 2 months after biopsy of the
tumor. A study of a larger group is needed, however, and
close follow-up of such patients is important.
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Analysis of the TP53 Gene in Normal
Skin and Hair Follicle Samples
From Sun-Exposed and Non–Sun-Exposed
Sites on Normal and Albino Individuals
Living in Southeast Brazil

N onmelanoma skin cancers (NMSCs) are the most
common malignant neoplasms in white popu-
lations. Epidemiological studies have revealed a

positive correlation between the incidence of NMSCs and
UV exposure, as well as an inverse relationship with the
degree of skin pigmentation.1 The early role of sunlight in
cutaneous carcinogenesis is supported by the finding of UV-
induced mutations in the TP53 tumor suppressor gene in
precancerous lesions and in chronically sun-exposed epi-
dermis. TP53 mutations may accumulate in normal skin,
with a frequency that directly reflects an individual’s skin
type and sun exposure and serves as an initial step that starts
the cells on a path toward cancer.2 TP53-mutated clones
have been detected in normal interfollicular epidermis as
well as in hair follicles, which are the locations of the pre-
sumed stem cells in skin and appear to be the source of
tumors in experimental animals.3

We were interested in examining samples of nor-
mal epidermis from sun-exposed and non–sun-exposed
sites on subjects living in southeast Brazil, an area with
high levels of sun exposure, since no studies on the preva-
lence of TP53 mutations have been performed in Brazil-
ian populations. To this end, we screened mutations in
exons 5 through 9 of the TP53 gene by polymerase chain
reaction–single-strand conformation polymorphism analy-
sis4 in 41 samples of normal skin and 16 hair follicles (37
sun-exposed sites and 20 non–sun-exposed sites) from
53 healthy subjects and 3 albino individuals (51 women
and 5 men).

No samples of normal skin from sun-exposed or
non–sun-exposed sites showed a TP53 gene alteration.
Our analysis of hair follicle samples, including those from
the albino individuals, also demonstrated no alteration.
The results were particularly unexpected in albino indi-
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viduals, because they lack melanin protection and present
a considerable increase in skin cancer risk. However, these
individuals protected their skin with clothing or sun-
screens, which possibly influenced the interpretation of our
results. Our findings could also be the result of the rela-
tively low mean age (mean age, 46.7 years; age range, 13-86
years) of our subjects, since TP53 mutations are fre-
quently observed in normal skin samples from older per-
sons. Also, most of our patients (96.4%) made no men-
tion of outdoor work, and TP53 alterations may be related
to a continuous and cumulative sun exposure, although
Ouhtit et al5 demonstrated no statistically significant as-
sociation between TP53 mutation frequency and age or to-
tal lifetime sun exposure.

Our results suggest that TP53 mutations are not
obligatorily frequent in chronically sun-exposed skin
samples, but may be related to age, DNA-repair capac-
ity, or immune response, or even to differences in skin
type that are related to the ethnic composition of the popu-
lations and the degree of protection. However, we can-
not rule out the possibility that small mutated clones and
normal cells were mixed in the samples, since p53 im-
munoreaction and microdissection of mutated clones were
not performed. Our findings show that it is possible to
investigate TP53 DNA mutations in epidermal cells us-
ing hair follicles. Because of their accessibility and the
possibility of ethically excising consecutive samples with-
out surgical intervention, hair follicles may offer poten-
tially important insights into the earliest stages of hu-
man skin cancer.
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São José do Rio Preto
Eloiza Helena Tajara, PhD
Department of Biology
Instituto de Biociências, Letras e Ciências

Exatas–Universidade Estadual Paulista
CP 136
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Treatment of Subcutaneous Sarcoidosis
With Allopurinol

W e report the case of a 30-year-old patient with
subcutaneous sarcoidosis who refused stan-
dard treatment with corticosteroids and re-

ceived allopurinol instead, resulting in a poor therapeu-
tic response.

Report of a Case. A 30-year-old man presented to our
clinic with a massively superinfected, 6.5 3 3.2- cm,
nodular ulceration on his right thigh; a firm, painful
swelling around his distal right radius (Figure 1) and
several painless, plum-sized lumps and enlarged,
freely mobile lymph nodes in his groin and axillae.
The skin overlying all these nodules was immobile and
bluish. Pronounced finger-clubbing was present.
Radiographic imaging revealed enlarged bilateral
mediastinal lymph nodes and a 60 3 15-mm soft-tissue
tumor of his right radius with cortical thickening. His-
tological findings revealed a normal epidermis and
papillary dermis (Figure 2). The lower aspects of the
reticular dermis and subcutaneous fat tissue contained
epithelioid granulomas with slight necrosis and a
sparse rim of lymphoid cells (“naked” tubercles). The
diagnosis of a subcutaneous sarcoidosis was made; the
most important differential diagnoses, the diagnoses of
deep mycoses, tuberculosis, and immunological disor-
ders, were excluded. The angiotensin-converting
enzyme (ACE) level was elevated at 46 U/L (normal
range, 8-21 U/L). Treatment with allopurinol was ini-
tiated at 200 mg/day. It was later increased to a maxi-
mum of 600 mg/day and was well tolerated. An initial
regression of both mediastinal and cutaneous nodular
lesions was observed. However, follow-up exam-
inations revealed progression of the disease after 6

Figure 1. Osseous manifestation of sarcoidosis on the distal aspect of the
right radius.

Figure 2. Epitheloid granulomas in the subcutaneous tissue
(hematoxylin-eosin, original magnification 3100).
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months of treatment and increased angiotensin-
converting enzyme values. Allopurinol was therefore
replaced by prednisolone (Decortin H) 100 milligrams/
day for 5 days and then tapered over 5 months as disease
symptoms lessened.

Comment. This is the first report of a subcutaneous
sarcoidosis occurring with an osseous manifestation
treated with allopurinol. Subcutaneous sarcoidosis is
rare, and only about 30 cases have been reported thus
far in the literature.1 The skin covering the nodules is
frequently bluish and tends to ulcerate after trauma.
Skeletal lesions as a manifestation of systemic sarcoid-
osis are infrequent and occur as a lesion even less fre-
quently with subcutaneous sarcoidosis. These lesions
typically involve the small bones of the hands and feet
and are associated with a 4-fold increase in disease mor-
tality. The early detection of bony lesions in patients
with chronic skin lesions is therefore extremely impor-
tant.2 Spontaneous remissions occur in up to 90 % of
patients.3 Corticosteroids are the treatment of choice for
sarcoidosis, particularly if critical organs like the heart
or brain are involved, and/or if disfiguring skin lesions
or functionally impairing osseous lesions are present. If
corticosteroids are contraindicated or inefficient,

methotrexate may be considered as an alternative treat-
ment.4

Allopurinol does not seem to be of real benefit to
patients with subcutaneous sarcoidosis even though posi-
tive responses to allopurinol5,6 are reported in the litera-
ture (these responses may be spontaneous remissions and
might have occurred without treatment.)
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the symptoms in patients presenting with follicular his-
tological findings were more likely to show a complete re-
sponse. Furthermore, the reason for the persistence of some
of the injected nodules might be found in the high ex-
pression of the apoptosis inhibitor bcl-2, which is rarely
observed in primary cutaneous B-cell lymphomas.16-19 Stag-
ing, however, did not reveal extracutaneous manifesta-
tions. Another reason for the limitation in the disappear-
ance of the lesions could be the insufficient infiltration with
macrophages and other effector cells that are able to clear
the site of antibody-bound B cells. Nevertheless, espe-
cially patient 1 was satisfied with the clinical result.

We conclude that intralesional rituximab might be
an effective and feasible treatment alternative to sys-
temic intravenous therapy with the anti-CD20 mono-
clonal antibody. If other treatment options are
exhausted or not applicable, the intratumoral injection
of rituximab may be a promising treatment approach
that deserves further investigation in controlled clinical
trials.

Accepted for publication September 9, 1999.
Reprints: Günter Burg, MD, University Hospital Zürich,

Dermatologische Klinik, Gloriastrasse 31, 8091 Zürich, Swit-
zerland.
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Correction
Correction

Error in Dosage. In the correspondence titled “Ivermectin: A Few Caveats Are Warranted Before Initiating Therapy for Sca-
bies,” published in the December issue of the ARCHIVES (1999;135:1549-1550), all dosage units are in milligrams per kilo-
gram and should have been micrograms per kilogram. Therefore, the following corrections should be made: “200 mg/kg”
should be “200 µg/kg,” “250 mg/kg” should be “250 µg/kg,” and “400 mg/kg” should be “400 µg/kg.”
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